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論文内容の要旨 
 
Summary 
Understanding of the factors determining species richness and processes of diversification 
has been major concern in recent surveys of biological diversity. Demonstrating the relationships 
between phenotypic and genetic diversity play a substantial role for resolving how species have 
evolved in the well-connected marine environments. East Asian seascape, including Japanese and 
the Ryukyu Archipelagos provide an excellent model system to examine influence of physical 
genetic barriers and species-specific ecological traits on marine organisms. It harbors high marine 
biodiversity known as hotspot area. Particularly, marine gastropoda is one of the suitable study 
materials among marine organisms because of their high species diversity, geographic variation of 
phenotypes and ecological diversity. The present study aims to clarify the evolutionary processes of 
phenotypic and genetic diversification of marine organisms in East Asian seascape. 
In chapter 2, I conducted the phylogenetic analyses for genus Monodonta to evaluate how 
dispersal barriers shape genetic divergence and speciation in the intertidal gastropod in East Asia. The 
study documented that spatial genetic variations are affected by physical influencers such as 
archipelago, oceanic currents and peripheral oceanic island. It also suggested that the genus 
Monodonta has been genetically diversified around Japan, probably due to the processes associated 
with physical barriers, dispersal ability and habitat preferences. These factors may be effective causes 
for diversification of marine gastropods with a planktonic stage. 
In chapter 3, I compared ecological traits and genetic dynamics of co-distributed sister 
Monodonta species to understand how ecological difference of species is reflected in population 
genetic structure. I statistically investigated the habitat preference and estimated genetic population 
structure and demographic histories each species. Results of habitat evaluation indicated M. labio is a 
habitat specialist but M. confusa is a generalist. Genetic analyses showed that habitat specialist (M. 
labio) had lower level of genetic diversity and higher level of genetic differentiation among 
populations than habitat generalist (M. confusa). Ecological specialization is an important process to 
promote geographical divergence among populations. Present study suggested that marine organisms 
can be genetically diversified correlating with their ecological trait. 
In chapter 4, I focused on the phenotypic diversification patterns of marine gastropod with a 
planktonic stage. I demonstrated the relationship between the geographical patterns of two 
contrasting shell-surface morphotypes (smooth vs ribbed) and genetic diversity of genus Tegula. 
Further, I also showed the geographical and genetic patterns of two shell-colour morphotypes 
(black vs light brown) in Tegula xanthostigma. The findings show that shell sculpture is not a 
reliable character for species delimitation in Tegula, but colour pattern appears to represent 
differences in habitat preferences. Shell colour pattern may potentially reflect genetic divergences 
among the populations. 
Finally, I discussed the evolutionary triggers of East Asian seascape. Physical genetic 
influencers and species ecological traits have potentially promoted the phenotypic and genetic 
diversification of East Asian marine organisms. I also suggested the requirement of comparative 
seascape approach using multi-species for well understanding of the evolutionary mechanisms of 
organisms in this region. 
 
 
 
 
 
 
 
 
 
 
 
論文審査結果の要旨 
 
 
東アジア地域，特に日本沿岸は海産生物の多様性のホットスポットである．一方で，
その多様性創出・維持機構は十分に把握されていない。山崎大志君は本博士論文におい
て，特に潜在的な多様性が示唆される浅海性の貝類種群をモデル系とし，東アジア地域
において形態的・遺伝的多様化が生息環境と連動し生じてきたことを明らかとした．ま
ず山崎君は潮間帯の最普通種であるイシダタミ属を材料とし，分子系統解析・集団構造
解析・生息地環境の調査を行った． その結果、イシダタミ属の生物地理パターンを解
明し、地理的境界だけでなく、生態学的性質が、分布や遺伝的分化の要因となることを
解明した。これは従来、遺伝的に均一と見られていた浮遊幼生種においても、各種の要
因により、明瞭な地理的構造が出現し、遺伝的分化を生じうることを示した点で、非常
に重要な成果である。また生息地範囲の狭いスペシャリスト種と幅広い環境に生息でき
るジェネラリスト種との間で遺伝的集団構造が対照的となることを示した．従来生息地
の範囲といった生態的特徴の差異は，多くが定性的に判断されてきた．本研究は海岸開
放度という指標を用いて生態的特徴を定量化し，特に生息環境に対するスペシャリスト
化が，種内の遺伝的分化レベルを促進するといった事例を示すものである．本研究の一
部は国際誌に論文として発表しており，すでに内外で評価を得ている.さらに山崎君は
殻形態に顕著な変異を示すバテイラ属貝類に着目し，形態・系統関係の解明と、生息環
境と殻形態との関連性を検証した。その結果，殻表面の彫刻の２型（平滑 vs 縦肋）は
遺伝的に区別できない一方で，色彩の差異は遺伝的な分化と連動していた．本研究は殻
彫刻の変異は遺伝的分化を伴わず生じたが、生息地の嗜好性は種分化に寄与することが
示唆する点で大きな成果である．これら一連の研究を山崎君は独力で研究計画立案、研
究の推進を行うことで成し遂げた。以上の点は、山崎大志君は自立して研究活動を行う
に必要な高度の研究能力と学識を有することを示している。したがって，山崎大志君提出
の論文は，博士（生命科学）の博士論文として合格と認める。 
 
